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riTPiODUCTici; 

All  phenomena  that  are  alive  in  nature  should  necessarily 
be  considered  as  ono  whole :  in  their  mutual  relationships  and 
interdependency,  in  their  constant  development,  transformation 
and  growth,  in  their  appearance  and  disappearance. 

Soviet  science,  i.o,  the  followers  of  dialectical 
materialism,  has  made  a  tremendous  leap  in  the  direction  of 
a  real  understanding  of  nature. 

Our  government,  the  party,  and  Comrade  Stalin  in  per¬ 
son  have  created  rll  necessary  conditions  for  the  development 
of  the  most  progressive  science  in  the  world  -  Soviet  science. 


Academician  ?.  D.  Lysenho  in  !iis  report  to  the  August 

session  of  the  All-Union  Academy  of  Agricultural  Sciences, 

named  after  Lenin,  in  194-  presented  a  penetrating  anal-sis' 

e 

of  the  current  status  of  biological  service  (a  science  teaching 
about  living  nature,  its  birth  and  development).  Ee  presented 
a  surmiation  of  the  struggle  by  Eichur in-biologists  against 
the  diametrically  opposed  movement  in  biology,  against  the 


reactionary  and  idealistic  teachings  of  Weisraan-Kendel-l-Ibrgan. 


The  scientists  vho  are  materialists-biologists,  armed 
with  the  dialectical  methodology,  have  studied  the  construction 
and  life  of  the  cell  and  have  reached  extremely  important 
discoveries  and  results. 


On  the  basis  of  the  latest  data,  it  is  possible  to 
conclude  that  each  little  drop,  evon  the  smallest  particle 


of  albumin  having  the  aptitude  for  transformation  of  natter, 
is  alivo  and  can  under  certain  circumstances  develop  into 
a  visible  cellular  structure. 

This  position  radically  rejects  Virfchow’s  reactionary 
theory  to  the  effect  that  life  can  only  bo gin  fron  a  cell 
and  that  apart  fron  the  cell  nothing  is  alivo. 

In  the  present  book,  the  authoress  has  set  herself 
the  task  of  briefly  presenting  new  data  which  has  been  fotind 
by  studying  the  cell  at  the  cytological  laboratory  attached 
to  the  Institute  for  Ibiperiioenhal  Biology,  USSR  Academy  of 


Medical  Sciences. 
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THE  CELL  AID  ITS  LITE 

Tho  discovery  of  the  cell  is  connected  with  the  invention 
of  the  microscope.  The  naked  eye  can  see  the  organs  and  tissues 
of  a  human  being,  animals,  or  plants;  i.e.  the  heart,  lung3, 
muscl.es,  bones,  stem,  leaf,  et.  cl.  It  was  the  microscope 
which  showed  that  organs  and  tissues  consist  of  very  small 
particles,  which  are  called  cells. 

How  were  the  scientists  able  to  establish  the  existence 
of  colls,  and  what  ts  the  significance  for  science  of  this 
discovery? 

Prior  to  the  tine  when  cells  were  discovered,  scientists 
had  a  very  sad  and  also  false,  mystical  conception  of  living 
nature.  Living  nature  appeared  to  them  to  be  divided  into 
two  evenly  separate  "empires"  -  "an  empire  of  animal'*"  and 
"an  empire  of  plants,"  which,  as  was  thought,  nothing  could 
unify. 

Th8  micro soppe..  discovered  about  300  years  ago,  enabled 
the  observation  to  be  made  that  there  ! s  much  in  common  among 
all  living  beings.  Tho  common  characteristic,  important  above 
all  others,  is  found  in  their  cellular  structure. 

In  1667,  .Robert  Cook  was  working  on  the  improvement 
of  tho  microscope.  Desiring  to  test  its  magnifying  power, 
he  placed  a  thin  section  of  cork  under  the  micro scope  and 
noticed  that  it  was  comprised  of  very  fine  compartments,  re¬ 
minding  n  honey  comb.  Ho  aomod  these  comportments  cells, 
(figure  1). 


Figure  1.  Microscopic  section  of  cork. 

Bicturo  of  cells. 

later,  scientists  discovered  the  existence  of  cells 
in  plant  as  well  as  animal  organisms.  In  1*27,  the  Russian 
scientist  P.  F.  Goryuninov  first  cane  out  with  a  theory  accord 
ing  to  which  all  higher  plant  organisms  consist  of  cells. 

In  1337,  this  theory  was  confirmed  by  the  German  botanist 
Schleiden,  and  a  year  later  it  wa3  confirmed  by  the  zoologist 
Schwann. 

The  discovery  of  the  coll  end  tho  development  of  a 
cellular  theory  for  the  construction  of  living  org-nisas 
hod  a  tremendously  progressive  influence  upon  tho  sciences 
of  biology  and  medicine, 

"It  was  only  from  the  time  of  this  discovery,0  urote 


P»  Sagclo,  "tbnt  the  research  into  organic,  living  products 
of  nature  stood  on  solid  ground...  Tho  oovor  of  secrecy 
hiding  the  process  of  rrlgl  iijHAte.  growth,  end  structure 
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of  organisms  was  torn  asunder.  The  miracle,  which  had  boon 
impenetrable  nntil  that  time,  had  to  operate  according  to 
a  process  taking  place  in  accordance  with  essentially  idea- 
tical  laws  for  all  multicellular  organisms.”* 

The  cell  consists  of  a  membrane  of  living  matter,  the 
so-called  protoplasm^,  surrounded  by  a  casing.  Inside  of 
the  cell  is  a  body,  the  cellular  nucleus. 

The  nucleus  plays  a  very  important  role  in  the  life 
of  the  cell.  If  tho  nucleus  is  damaged,  the  coll  may  die. 

The  shape  of  tho  nucleus  is  usually  related  to  the  shape  of 
the  cell  itself.  In  on  elongated  and  thin  cell,  the  nucleus 
will  also  be  elongated  and  thin,*  in  a  spherical  cell,  the  * 
nucleus  is  spherical;  in  a  flat  one,  it  will  be  flat.  During 
the  continuation  of  the  cell’s  life,  tho  nucleus  changes  it3 
appearance.  Singularly  great  changes  take  place  in  a  nucleus 
at  the  time  of  so-called  mitotic  (indirect)  fission  of  cells, 
riilch  will  bo  described  below. 

Usually  only  one  nucleus  is  found  in  a  cell.  However, 
there  do  exist  living  structures  with  a  multiplicity  of  nuclei. 
The  muscular  fibre  belongs  to  such  structures.  Cells  completely 
devoid  of  nucloi  also  exist,  as  forf  example  the  red  blood  cor- 
pu3dos  in  a  hurra  being.  These  are  so-called  erythrocytes 


1.  Tho  Dialectics  of  Mature  (Leningrad:  State  Publishing  House 
for  Political  Literature,  194?) »  page  155. 


*Jiich,  in  tho  organism,  play  the  part  of  osgrgen  carriers 
fron  the  lung3  to  tho  tissues. 

In  the  cells  of  bactoria,  the  nuclear  substance  is 
distributed  evenly  throughout  the  whole  cell;  when  the 
bacteria  booo;ne  old,  tho  nuclear  substance  collects  in 

dusters. 

That  part  of  the  protoplasm  which  surrounds  the 
nucleus  is  usually  called  the  cytoplas^X*  In  the  cytoplasm 
of  a  cell,  it  is  possible  to  see  a  multiplicity  of  granules 
in  varying  sizes  and  shapes.  They  apparently  have  con¬ 
siderable  importance  for  tho  transformation  of  nattor  in 
the  life  of  a  cell.  The  living  matter  of  a  cell  can  be 
observed  very  well  by  placing  under  a  microscope,  for  example, 
a  part  of  a  stem  or  leaf  fron  a  nettle.  The  edge  of  such  a 
piece  of  nettle,  with  its  burning  hairs,  can  serve  as  an 
excellent  subject  for  observation.  Usually  the  hair  consists 
of  only  one  cell  of  largo  dimensions.  Cn  the  exterior,  a 
fat  and  strong  casing  node  fron  cellulose^  can  be  seen,  ill 
growing  oella  are  usually  surrounded  by  such  cellulose  walls. 

Looking  at  the  living  and  burning  nettle  hair,  it  is 
es$r  to  observe  that  living  nattor  does  not  fill  all  of  the 
cell  but  is  ooncentratod  around  tho  cellulose  walls  on  che 


1.  The  oolluLa  tissue  acdo  of  oslluloae  is  natter  which 
appears  to  bo  the  principal-  occpoaoat  part  of  nenbror.es  in 
the  edit  of  plants  (O.L.). 


inside  of  the  casing  and  extends  a-parontly  more  heavily 
from  one  wall  to  the  other.  Such  a  distribution  of  the 
protoplasms  is  only  found  in  the  cells  of  plants.  I^f 
animal  colls,  the  piotoplaar.*  fills  the  ’..’hole  cell. 


The  protoplasm?!,  or  the  living  substance  in  a  cell, 
is  a  very  heavy  fluid  having  rigidity  as  a  characteristic. 
In  the  coll  of  a  Iiair  from  the  nettle,  the  rigidity  of  the 
protoplasaa  can  bo  noted  ’/oil  according  to  the  mo.eaents 
of  hard  particles  which  float  in  it  in  one  or  the  other 
direction. 


The  protoplaifci^  of  a  cell  consists  of  many  subs  tra¬ 
ces,  but  the  principal  one  among  thou  appears  to  be  albumin 
or,  more  correctly,  albumins  (a  very  largo  number  of  different 
albumins  are  found  in  an  organise).  Albumin  represents  in 
itself  c  very  complex  substance,  the  basic  characteristic 
of  it  apparently  being  the  ability  to  transform  matter.  A 
living  particle  of  albumin  continually  changes,  simultaneously 
decomposing  and  regrouping  in  its  various  parts. 


A  more  simple  transformation  of  matter  takes  place 
in  the  nature  that  does  not  live.  Tor  inatanoe,  the  process 
whereby  iron  is  oxidised  -  this  is  on  interchange  of  matter 
oocuring  between  iron  and  the  surrounding  atmosphere.  Howover, 
ia  tho  d*ad  part  of  anturo,  tho  interchange  between  substances 
leads  to  doce^sitioaj  when  rust  is  formed,  iijgan  does  not 
remain  iron  a ay  longer  but  transforms  into  another  substance  - 


iron  oxide 


As  a  result  of  thi^  metabolism,  the  living  organism 
not  only^ic  preserved  but  also  develops,  grows,  and  :.?Jlti- 
plies  to  the  clbunin  which  through  interaction  with 

other  substances  appears  to  be  the  main  component  part  in 
the  organism's  process  of  metabolism. 

Duo  to  its  unstability,  the  albumin  can  pass  from 

one  physical  form  to  another:  it  appears  in  the  liquid 

* 

stage,  in  a  gelatinous  state,  or  appearing  as  a  fibrous 
or  granular  sediment.  Such  transformations  of  the  albumin 
can  all  take  place  in  the  cell  as  a  result  of  interaction 
with  these  dr  other  substances  in  the  process  of  normal 
activity.  These  phenomena  can  be  observed,  for  example, 
during  the  tine  of  cellular  fission.  Similar  changes  can 
be  precipitated  in  the  cell's  nucleus  also  artificially, 
by  means  of  mechanical  irritation  or  the  action  of  different 
substances  upon  the  cell. 

Depending  upon  the  role  that  is  played  in  the  whole 
organism  by  these  or  ether  cells,  the  latter  possess  char¬ 
acter  which  corresponds  to  their  structure.  Muscular  fibres 
blood  corpuscles  (red  and  white  blood  vessels),  the  cells 
of  the  skin  -  all  are  sharply  d  if  for  satiated  one  from  the 
other  in  the  way  they  are  constructed  as  well  as  in  the  work 
to  vhich^they  are  adapted  and  which  is  fulfilled  by  a  given 
type  of  cell  (Figure  2). 


Figure  2.  Different  types  of  cells  in  the  living  organism. 

In  what  manner  do  the' cells  in  an  organism  assume  this 
o 

or  either  structure,  adapted  to  the  character  of  ■work  being 
conducted  by  then  or,  as  is  said,  their  functions?  Science 
has  not  as  yet  provided  a  complete  answer  to  this  question. 
However,  on  the  basis  of  examining  what  biologists  know 
in  this  connection,  we  can  stato  that  apparently  this  or  the 
other  form  is  assumed  by  the  cell  due  to  the  interaction  of 
j.ts  albumin  with  other  substances  and  the  influonco  uoon 
this  cell  of  tho  various  conditions  in  tho  surrounding  at¬ 
mosphere  or  environment:  tho  cTifferont  types  of  substances, 
tho  neighboring  colls,  the  influence  of  electricity,  and 
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nauy  other  coalitions  in  the  organism  which  ve  do  not  as 
yet  know.  All  of  this  loads  to  tho  development  of  such  a 
typo  of  metabolism  which  is  accessary  for  the  fulfillment 
by  the  cell  of  its  designated  wotk>  for  instance,  tho 
secretions  of  glandular  colls. ^  Depending  upon  the  char¬ 
acter  of  the  metabolism,  a  cell  will  produce  these  or  other 
products:  certain  types  of  glandular  cells  secrete  saliva, 
others  bile,  a  third  'typo  -  gastric  juice,  otc.  Metabolism 
nay  be  of  such  a  typo  that  tho  activity  of  the  coll  is  ex¬ 
pressed  in  its  attribute  for  contracting  and  weakening,  which 
is  observed  in  the  muscular  fibre. 

In  the  organise  of  the  most  complicated  ani'als,  es¬ 
pecially  in  the  organism  of  the  human  being,  the  nost  impor¬ 
tant  role  is  played  by  the  nervous  system  -  in  part  by  the 
nervo  cell.  The  great  Russian  physiologists,  Sechenov  and 
Pavlov,  discovered  the  role  of  tho  nervous  system  as  the  main 
regulator  of  living  processes  and  of  the  psychic  activity 
of  man.  The  nerve  cells  can  fulfill  their  duties  on  the 
one  hand  due  to  tho  peculiar  type  of  metabolism  they  have 
and  th-mkc  to  which  tho  nerve  cell  is  possessed  of  a  strongly 
express©!  cap  bility  for  stimulation;  on  the  other  heard,  as 

1.  Tho  secretions  of  glands  arc  substances  p. -educed  and 
socroted  by  the  glandular  colls  in  the  body  of  human  beings 
and  animals  (for  example ,  gastric  juice,  saliva)  (0.L.) 
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a  result  of  the  special  way  in  which  the  nerve  coll  is 
constructed.  serve  colls  have  Ions  branches,  along  which 
the  nervous  Impulse  is  conducted.  If  the  nerve  branch  cones 
into  contact  with  the  muscular  fibre,  then  the  impulse  pre¬ 
cipitates  a  contraction  of  the  fibre.  Under  different  con¬ 
ditions,  the  sane  nervous  impulse  precipitates  a  different 
type  of  action.  If  it  should  come,  for  example,  into  con¬ 
tact  with  a  glandular  cell  then  it  will  precipitate  in  the 
latter  a  secretion. 

not 

The  attribute  of  movement  is  posse s sc-d/^'nly  by  the 
muscular  cells;  this  ability  is  also  a  characteristic  of 
other  cells,  for  instance ,  white  blood  corpuscles,  portending 
part  of  its  amorphous  body  forward  and  gradually  pouring  all 
of  its  protoplasms  from  one  place  to  the  next,  the  white 
blood  vessel  can  move  between  other  cells  in  the  organism. 

The  famous  Russian  scientist  Hya  Ilich  Kcchnilcov  minutely 
examined  the  props  ties  of  white  blofld  corpuscles.  .It  be¬ 
came  apparent  that  they  can  seise, ^/ith  the  aid  of  their 
branches,  fine  particles  extrcneously.  Uhite  blood  vessels 
are  extraordinarily  useful  to  the  organism  They  siezo  and 
devour  harmful  microbes  -,nd  in  this  way  save  us  from  in¬ 
fections  during  illnesses.  They  appear  In  infinite  numbers 
at  or.  infected  wound*  devour  at  this  place  particles  of  dirt 


in  the  form  of  so-called  pus^. 


y 


and  bacteria,  appearing 
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A  cell,  for  the  most  part,  has  a  casing  on  its  sur¬ 
face.  This  cellular  re  formas  represents  an  eternal  layer 
of  living  matter  covering  the  cell’s  preioplaj^j  it  changos 
under  the  influence  of  ios  surroundings,  and  it  is  soncu’mt 
more  solid  than  the  living  substance  inside  nf  the  cell  itself. 

The  membranes  separate  between  themselves  the  indi¬ 
vidual  cells  within  the  animal  organism.  A  thin  layer  of 

casing  is  not  always  visible,  when  in  a  live  and  unimpaired 

\ 

condition.  Only  after  undergoing  special  treatment  and  ««&*•.-- 
ing  of  the  membranes  do  these  become  easily  discernible. 


In  a  growing  organism,  as  has  already  been  stated. 


each  cell  secretes  around  itself  thich  and.  very  strong  walls 
which  consist  for  the  most  part  of  cellulose.  This  cellulose 
or  the  cellular  tissue  represent  matter  which  is  unusually 
resistant  to  all  possible  chemical  reactions.  The  properties 
of  cellulose  provide  the  possibility  for  its  broad  utilization 


in  light  industry  to  manufacture  artificial 


silk, 


artificial 


wool,  celluloid,  etr=a3~. 


plant 

The  membranes  of/Jpnadapx  crlls  mil  first  attract  the 


attention  of  anybody  ;iio  is  observing  this  growth  under  the 
microscope.  Due  to  their  strength,  the  walls  of  plant  cells 
usually  remain  unchangeable  even  when  their  live  contents 
dry  out,  die,  or  are  destroyed  in  some  other  way  (for  instance, 
from  bacteria  during  decomposition).  It  is  unfortunate  that 
the  first  scientists,  regardless  of  the  pour  quality  of  their 
microscopes  ard  the  absence  of  knowledge  concerning  lower 
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living  objects,  noticed  forst  of  oil  tho  cellulose  walls; 
at  that  time,  -  they  did  not  pay  any  attention  to  tho  living 
natter  within  the  cells,  figure  1  portrays  namely  those 
thick  walls  of  the  cellular  tissue  in  a  plant. 


At  one  tine,  scientists  even  thought  that  the  membrane 


\r.s  the  nost  important 
was  discovered  that  th 


thing  ir^c  a  living  organise. 
r.  content  of  cells  appeared  to 


VJhen  it 
oe  alive 


and  that  the  walls  themselves  only  served  the  living  plant 
cell  as  a  casing  consisting  of  non-living  products  from  the 


secretions  of  the  coll,  the  scientists  went  to  the  other 


extreme:  they  began  to  discount  the  importance  of  the  cell 


n 

membrane  in  c.i inals. 


However,  careful  research  conducted  in  cur  laboratory 
on  the  problem  of  membranes  showed  that  the  animal  cell  is 
surrounded  by  a  casing  which  is  formed  already  on  the  surface 
of  young  cells.  At  first  it  seems  to  be  porous  and  little 
noticeable;  in  order  to  locate  it,  it  is  sufficient  to 
break  it  by  one  means  or  another  (Figure  3) .  ’when  a  membrane 


Figuro  3.  Various  stages  in  the  decomposition  of.  membranoa. 
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is  torn,  the  fluid  contained  inside  of  the  cell  flows  out. 

If  absolution  of-coloring  is  added  to  the  preparation,  it 
is  possible  to  color  the  mebrane  in  ono  way  and  the  contents 
of  the  cell  in  another  way. 

I/hen  it  ages,  the  ner.iorr.no  becomes  thinner  and 

moro  solrld. 

Membranes  play  a  very  important  part  in  the  life  of 
cells  and  consequently  in  the  lines  of  all  organisms,  ^hey 
serve  as  a  deterent  to  substances  which  could  o then-rise  fall 
into  the  inside  of  the  cell  and  as  an  obstacle  to  the  matter 
within  the  cell  itself  which  night  pass  into  the  surrounding 
habitat.  Those  substances  can  bo  important  and  necessary 
to  the  activities  of  the  cell  or,  on  the  ether  hand,  repul¬ 
sive  and  poisonous  and  lead  the  cell  to  its  destruction  or 
to  some  impairment  of  its  metabolism. 

|  \ 

The  membrane  Is  possessed  of' the  property  to  permit 

some  substances  to  pass  through  it  and  to  stop  end  change 
t> 

tho  r,pesrance  of  others,  ibis  property  of  the  membrane  is 
csllod  selective  ponetrability. 

’.hat  is  selective  penetrability  dependent  upon?  Tho 
ncuhrano  of  the  coll  cun  bo  compared  to  a  certain  o::tor.t  to 
a  piece  of  parchment  paper  which,  also  lihe  the  cellular  mem¬ 
brane,  lets  certain  substances  through  and  stops  others. 
Parchment  is  an  inanimate  object  having  very  sc.ll  openings 
or  pores,  tiwuMC  to  which  very  fine  particles  (moloculeo) 


\ 

i 
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pass  through  it  lil'.c  through  a  sieve,  v-hereas  larger  ones 
are  held.  This  is  utilised  in  practice  for  the  separation 
of  substances,  for  ©jssnplo  the  cashing  a-.,  ay  of  sodium  chlo¬ 
rides  from  albumins. 


The  cell’s  membrane  also  is  endowed  with  these  pro¬ 
perties  very  often.  However,  exceptions  occur.  Certain 
substances,  the  molecules  of  which  are  vory  small  in  dimen¬ 
sion,  can  not  penetrate  into  the  coll.  Other  substances, 
having  comparatively  large  molecules,  pass  into  the  cell. 
This  unusual  conduct  of  the  membrane  is  explained  by  the 
fact  that  it  is  a  part  of  the  cell’s  living  matter  and  con¬ 
sists  of  albumins  and  fatty  substances  -  lipoids.  Charac¬ 
teristic  of  albuiins  is  their  unstableness,  the  ability  to 
change  their  properties  under  the  Influence  of  action  by 
their  surroundings,  and  this  'is'  has  a  telling  effect  on  the 


properties  of  membranes. 

r, 

\ 

The  raibranes  of  animal  colls  remind  sc  strongly  and 
sharply  to  any  external  influence  that,  ’mewing  the  substance 
and  hov  it  influences  the  membrane,  it  is  possibles  to  control 
tho  maabranc’s  changes,  precipitate  swelling,  the  appearance 
of  granules  or  fibres  (figures  4).  ’-ion  passing  through  tho 
membrane,  some  substances  can  change  themselves  and  "mb-  trans- 
for...  tho  membrane  itself. 


O 


Figure  4.  The  nenbrsr.es  of  colls:  (l)  thin  and  uniforn; 

c  0- 

(2)  grc.nuLo'us;  (3)  vacoliziri-aed. 

In  view  of  the  foregoing,  it  is  possible  to  state 
that  the  coil's  naabranc  is  a  living  structure  in  a  living 
coll. 


But,  vhat  is  the  irigin  of  the  coll  its 
the  history  of  the  coll? 


'..■hat  is 
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TIE  OP.IGE;  OF  CELLS 

Despite  the  fact  that  scientists  have  long  studied 
the  coll,  its  structure,  feeding,  breathing,  growth  and 
propagation  -  nuch  is  still  unclear  to  tho  present  iimo 
concerning  the  question  of  the  cell.  This  is  c:g)lained  by  ...  . 
ascertaining  that  tho  development  of  the  coll  had  not  been 
studied  fron  tho  beginning  o."  its  formation.  Cone  !l scientists” 
believed  that  the  cell  was  created  by  the  almighty  divine 
power  and  for  this  reason  considered  the  prcble:..  of  its 
origin  as  a  secret  and  not  a  subject  for  research.  Thus, 
a  Geman  scientist  in  the  second  half  of  the  last  century, 
Virchow,  concluded  that  life  begins  only  in  the  cell  and 
that  apart  fro:;  the  cell  there  is  nothing  alive  and  that  all 
cells  are  forned  only  by  r.eans  of  fission  fron  other  cells. 

I  ■ 

/  - 

The  followers  of  Virfehow  further  developed  his  cel¬ 
lular  theory  and  brought  it  to  absurdity.  According  to  their 
representa^pns,  a  conple:;  organise  -  i.e.  constructed  of  nany 
blocks  -  of  cells  disposes  of  certain  designated  functions 
that  aro  independent  one  fron  the  other.  In  such  a  manner, 
in  the  eyes  of  Virchow's  followers,  the  lifo  of  an  organism, 
is  reduced  to  the  life  of  its  individual  colls.  Such  a  pre¬ 
sentation  radically  simplifies  and  distorts  tho  cellular 
theory  as  well  as  all  rare  complicated  processes  which  exist 
in  the  organic it  docs  not  in  cr.y  way  contribute  to  tho 
development  of  a  sciontific  biology,  nor  does  it  explain  a 
sultiplieity  of  phenomena. 


IS 


Ho;:,  for  example,  fror.i  this  ppint  of  viow  cr.n  one 
explain  the  devclppmcnt  cf  the  living  from  the  non-living 
or  growth  from  an  egg  (a  mammal,  a  bird,  or  from  the  spawn 
of  a  fish)  into  a  complex  organism  irith  a  multiplicity  of 
cells  having  various  functions,  complicated  inter-relationships 

among  themselves  and  with  the  extomnl  surroundings. 

\  , 

Virkhov's  followers  claimed,  that  at  some  time  in  the 
vory  far  avay  past,  at  the  dam  of  life,  in  some  sort  of  way 
the  first  cell  appeared.  By  moans  of  mechanical  fission,  it 
gave  forth  a  multiplicity  of  cells. 

From  this  colony  of  cells  were  derived  all  complex 
organisms,  their  tissues  and  organs,  representing  in  then- 
selves  endless  columns  of  fissionable  cells.  They  /Virkhov's 
follower^/  considered  that  cells  in  our  times  are  never  created 
and  never  develop  from  organic  substances. 

The  Virkhov  false  teaching  about  the  unchanging  char¬ 
acter  of  everything  living  opened  the  way  for  religion  to 
fool  the  people.  Fro::  the  point  of  view  of  this  false  promise, 
it  was  oonoluded  that  an  explanation  of  the  existing  vtried 
forms  of  life  can  only  bo  aado  by  the  introduction  of  the 
almighty  powers. 


On  the  brsis  of  Virkhov's  ideas,  there  developed  the 
bourgeois  falsehood  about  heredity  -  the  old  oo-cr.llod  formal 
genetics^-  of  Vcisnaa,  land  el,  -ana  1  organ.  This  teaching 


1.  Gonotlos  is  t:»  science  cf 
(C.  L.). 


he  rod  it. 


tad  its  transformations 
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attempted  to  support  the  exploitation  of  man  by  man,  gave 
rise  to  the  humanly  do  spier,  bio  !lrr.cc:'  theory,  which  justifies 
the  annihilation  of  human  beings  for  the  interests  of  imperialism. 

Opposing  Virkhov  wore  Goryaninov,  Schleidor,  end  *" 

Schwann  who  attempted  to  prove  thc.t  new  cells  in  an  organism 
are  formed  by  development  from,  non-cellular  substances  which 
were  called  ’’cytoblasteuic''  byj^  them.  These  attempts  were 
ridiculed  by  the  followers  of  Virkhov;  the  teachings  con- 
coming  the  development  of  colls  from  non-celluiar  substances 
was  rejected  by  the  Virkhov  supporters  as  being  without  suf-  c 

ficient  substantiation  and  was  forgotten. 

The  formation  of  cells  is  described  by  Schleiden  as 
a  process  of  creating  granulousness  in  a  sliny-oibunin  mass. 

Around  the  individual  granules,  formed  in  this  mas,  there 
accumulate  other  granules.  Gradually  from  this  cluster  of 
albuminous  granulousness,  according  to  the  observations  of 
this  scientist,  a  cell  dovclops. 

It  was  later  discovered  that  new  c&lls  can  be  formed 
also  by  other  morns,  by  means  of  multiplication  of  earlier 

,  w- 

created  cells.  Later  on,  under  the  influence  of  Virlrhov, 
this  presentation  about  tho  formation  of  cells  from  non- 
ccllular  substance  was  completely  eliminated  from  biology. 

Until  very  reeenluy,  the  opinion  ro  t  rued  in  biology  that  an 
expansion  in  the  amber  of  cells  within  an  organic-*  tokos 
place  only  on  account  of  fiasfean  by  the  existing  cells. 
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Studying  the  indirect  (mitotic)  fission  of  cells, 

scientists  to  dote  hove  turne .  their  attention  for  the  most 

port  toirrcl  changes  in  the  nucleus.  The  nucleus  in  an  un- 

f  issioneSSs? cell  resembles  a  transparent  uniform  vesicle. 

During  the  period  of  fission,  there  are  revealed  at  first 

thin  and  then  thick  threads,  sticks  and  ©4vw*s  -  so-called 

chromosomes  which  means  “colored  bodies.”  If  a  special 

aeiey&ag  agent  is  added  to  the  cell  undergoing  fission  (a 

so-called  “nuclear'1  color),  then  the  chromosomes  alone  will 
d-l  >  • '  d  £ 

be  colcasA  the  surrounding  fluid  uill  remain  colorless. 

The  chromosomes  during  an  indirect  fission  of  cells 
separates  into  tuo  distinct  'clusters  T.kich  for..:  nev:  nuclei. 
Between  the  nuclei  in  the  cytoplafcm^  partitions  appear.  Th¬ 
is  the  end  of  the  fission,  'fie  nuclei  in  each  of  the  two 
cells  thus  obtained  coon  assume  the  appearance  of  uniform 
transparent  vesicles. 


Cn  figure  5,  portraying  an  indirect  fission,  it  can 
be  seen  that  the  greatest  part  in  this  fission  is  played  by 
a  snail  body  from  which  threads  or  so-called  raylike  spheres 
are  emitted.  The  bodies  together  wit h  the  ray-lihe  sphere 
also  are  divided  during  the  fission. 


that  significance  do  these  cc.  .plicated  transformations , 
which  take  place  in  the  nucleus,  have;  and  what  processes  are 
involved  in  this  connection  -  these  questions  have  not  been 
answered  to  date.  There  is  no  doubt,  however,  that  this 
problem  of  nature  will  be  solved.  In  order  to  obtain  a  solution, 


JV-* 


it  is  not  necessary  to  enter  upon  the  slippery  rood  of 
fantasy  without  any  foundation,  similar  to  tho  one  on  the 
basis  of  which  the  geaeticists-Ibrgnnites  oporato.  i:oo  bavins 


Figure  5.  Successive  stages  in  tho  indirect  fission  of  a  cell. 

any  scientific  foundations,  these  hour go is  scientists  have  en¬ 
dowed  the  chromosomes,  vhich  are  created  in  the  cell  during 
the  process  of  fission,  the  exclusive  property  of  transmitting 
hereditary  qualities  from  cell  to  cell. 

Academician  T.  D.  Lysenko  has  proven  the  incorrectness 
of  these  representations .  Hereditary  qualities  are  transmitted 
not  only  by  means  of  chromosomes;  this  proporty  is  possessed 
by  any  particle  of  live  matter.  Our  work,  as  will  be  scon 
later,  corroborates  Lysenko’s  position. 


Research,  conducted  by  us,  permits  the  observation 

of  the  fission  process  and  loads  to  conclusions  totally  un- 

V •<* > •  *  •••  ■  ■  - . 

like  those  represented  by  the  Virkhova. tes  or  the  genoticists- 
Ibrganitos.  According  to  these  persons,  the  cell  is  divided 
mechanically  into  ixx>  parts  of  equal  value.  In  actual  fact. 
the  oiuccss  of  fission  rives  birth  to  a  ner;  cell  within  the 
tomb  of  the  old  notser-ccll.  ~f  the  two  new  cells,  one  after 
a  fashion  annoars  to  be  the  nothor-cell  and  the  other  the 
daughter -cell . 

In  such  a  manner,  individual  c cvelonr.ont  (ontogenesis) 
of^tho  cell  bevlns  with  its  formation  through  a  series  of 
staves,  from  the  non-cellular  living  substance  or  from  the 
living  ratter  of  the  mother-coil  at  the  time  of  its  fission. 

Life  does  not  begin  with  the  cell,  as  was  Dr e seated 

Vj'a 

by  Virkhov,  but  with  more  simple  formations  -  from  r.on-cellular 
living  matter.  "The  most  simple  type  observed  in  all  of 
organic  nature,"  states  Engels,  "appears  to  be  the  cell;  and 
it  really  lies  at  the  basis  of  higher  organisms.  However, 
among  lowor  organisms  we  find  a  multitude  of  those  which  are 
situated  even  considerably  lowor  than  the  coll;  for  instance 
tho  protameba  is  a  simple  cluster  of  albuminous  matter  with¬ 
out  any  differentiation,  as  well  as  a  whole  series  of  others 
and  all  tubular  algae." 

Cr  furthor:  "The  lovo3t  live  substances  which  are 
known  to  us  do  not  roprosont  mow  than  simple  clusters  of 
albuminous  nr.  v ter,  cad  they  alroady  show  ull  the  essential 
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appearances  of  life."'*' 

It  is  clear  fro:.i  the  sc  words  of  Lngcls  that  he  did 
not  consider  the  beginning  of  life  ‘to  ze  in  the  cell  but  in 
i  forms  much  more  simple*}  in  a  cluster  of  albuminous  natter 
which  we  call  a  living  substance. 

Darwin,  uho  by  his  teachings  on  the  development  of 
nature  destroyed  religious  superstitions  and  provided  a 
rational  explanation  for  expeditious  constructions  of  org¬ 
anisms,  did  not  touch  upon  the  question  of  cell  development 
at  allS.  In  this  connection,  a  large  lacuna  was  left  in 
Darwins  teachings  about  evolution. 

A  whole  line  of  scientists  has  grom  up  with  the 

7  o'vot  •  •  i- 

theories  of  Virkhov,  which  have  reigned  for  over  75  years, 

so  that  it  is  difficult  for  them  to  reject  accustomed  ideas. 

\J  L.‘  ^'  t . 

The  followers  of  Virkhov  do  not  want  to  observe  the  existence 
in  nature  of  a  variety  of  simpler  forms  having  nothing  in 
common  with  the  cell. 

The  blirvwsjjing  effect  of  Virkhov’s  theory  and  the 
slavish  adherence  to  it  on  the  part  of  certain  biologists 
is  so  great  that  they  protest  in  all  possible  ways  against 
even  posing  the  problem  of  the  cell's  origin,  rejecting  'the 
possibility  that  the  cell  has  originated  along  the  path  of 
evolution  from  a  living  substance. 


1.  ftnti-Dtihrin?  (Leningrad:  State  Publishing  House  for 
Political  Literature,  1950) ,  pages  74  and  77. 
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In  order  to  discredit  this  new  question,  tho  Virkhovites 
identify  it  with  the  unscientific  fantasies  of  Paracelsus 
(XVI  century)  concerning  tho  formation  of  a  highly  organized 
being,  like  a  nouse  and  fish,  from  stagnant  water.  Paracelsus, 
as  is  known,  cane  up  with  a  rccipo  for  the  preparation  of  a 
honunculuc,  i.e.  a  little  nan.  "Take  a  known  human  fluid 
(this  means  urine  -  O.L.)  and  allow  it  to  decompose  at  first 
in  a  sealed  gourd,  later  in  the  stonach  of  a  horse  until  it 
begins  to  live,  rasa  and  move  -  which  is  easy  to  observe. 

What  has  been  obtained  still  does  not  resemble  a  human  being, 
since  it  is  transparent  and  without  body.  However,  if  later 
every  day  and  in  secret,  carefully  and  with  wisdom,  the  tiling 
will  be  fed  human  blood  and  kept  constantly  during  forty  weeks 
in  the  same  even  temperature  of  a  horses  stomach,  then  a  real 
live  baby  will  be  obtained...,  only  it  will  be  of  small  stature 

Van  Helmont  in  the  VII  century  presented  a  recipe  of 
the  same  typo  for  the  preparation  of  a  mouse  out  of  seeds 
soaked  in  fluid  wrung  out  of  a  soiled  shirt.  Similar  foolish 
ideas  concerning  the  self-birth  of  highly  organized  beings 
from  decomposing  water  and  any  other  garbage  has  nothing  in 
common  obviously  with  the  scientific  theory  of  the  cell's 
origin  from  a  living  substance. 

It  is  well  laiown  that  new  progressive  ideas  countering 
the  old  onos  have  always  met  with  and  meet  mass  opposition 


1.  Cited  by  Luakevich,  Tho  Foundations  k4£s  O'oscov:  19CC) 
volume  I,  page  85. 


on  the  part  of  reactionary  scientists.  Especially  rabid 
opposition  to  these  lending  ideas  has  been  show  by  the 
bourgeois  ccienco  of  the  capitalist  countries,  which  is  under 
the  strong  influence  of  idealism  and  the  church.  Idealism  * 
rejects  the  dialectical -materialist  theory  of  development, 
"tabes  issuo  with  the  possibility  of  knowing  the  i/orld  and 
its  laws,  does  not  believe  in  the  authenticity  of  our  know¬ 
ledge,  mil  not  concede  that  objective  being  oxistc,  and  con¬ 
siders  that  the  world  is  full  of  'substances  in  themselves' 
which  can  never  become  known  to  science. 

Namely,  because  of  this,  bourgeois  science  to  the 
present  refuses  to  accept  the  position  that  the  self -birth 
of  simpler  living  substances  is  connect'd  with  the  develop¬ 
ment  cells. 

In  contrast  to  idealism,  the  philosophy  of  dialectical 

materialism  considers  that  "...there  are  no  things  unascer- 

tainnble  in  the  world;  there  are  only  things  which  have  not 

yet  become  know,  vhich  will  be  discovered  and  revealed  by 

2 

the  powers  of  science  and  practice." 

Soviet  scientists,  innovators,  educated  in  the  spirit 
o^iialecticiil  materialism,  freely  create  the  loading  science 
in  the  world. 


i*  iMssz  a£  &a  iU-I&Laa  Sma&g  Shszl  2s&3&l. 

(Ibscow:  State  PufcGLi&ing  Ibuse  for  Political  Literature,  1950),  p.  10*. 


2.  Ibid. 


The  achievements  of  Soviet  science  arc  very  great. 

Thus,  for  example,  our  biochemists  Academician  '!.  D.  Zelinskii, 
N.  I.  Gavrilov,  B.  I.  Zbcrskii  and  others  have  come  close  to 
solving  the  very  important  problem  concerning  the  sequence 
in  which  amino-acids  (complex  organic  substances)  decompose 
within  the  molecule  (particle)  of  albumin  and  What  the  structure 
of  the  albuminous  molecule  is  like.  This  question  r±n±*£  stands 
in  diroct  relationship  to  a  second  ono  which  is  even  more 
important  -  how  to  construct  an  albumin  by  artificial  means. 

Tho  first  successful  efforts  at  obtaining  an  artificial 
substance  similar  to  albuiin  were  recently  conducted  “IS  at 
Leningrad  by  Professor  S.  2.  Bresler. 

The  task  of  constructing  an  albumin  has  considerable 
significance  for  industry  (the  manufacture  of  artificial  fibres, 
artificial  u)ol,  artificial  food  products,  etc.).  This  ^prob¬ 
lem  has  great  significance  also  for  science  -  biolog;-,  medicine 
and  agricultural  biology,  in  part  also  for  the  problem  of  the  . 
living  sdbstc.noe.  The  albumin  caters  into  the  composition  of 
living  natter  as  the  most  important  part.  Hoover,  from  the 

f 

simple  albumin  to  the  living  coll  is  still  a  considerable 
distance.  Only  when  this  distance  will  have  been  fundamentally 
aasterod,  only  the^./ill  thero  bo  hope  for  the  possibility  of 
utilising  an  artificially  obtained  albumin  for  tho  creation 
of  simpler  organisms,  calls,  and  aha  tissues. 

Tho  problems  involved  in  the  development  of  the  livo 
cell  until  very  recently  woro  being  examino-’  only  at  tho 


Cytological  Laboratory,  attached  to  the  Institute  for  Exper¬ 
imental  Biology  directed  by  mo. 

"It  is  impossible  to  proceed  forward, "  states  Comrade 
Stalin,"  and  to  develop  science  without  first  undertaking  a 
critical  analysis  of  the  old  positions  and  writings  of  known 
authorities. ,,J* 


Basing  our  problem  concerning  the  origin  of  the  coll 
upon  the  living  substance,  we  undertook  first  to  criticise 
the  false  teachings  of  Virkhov  whose  dogmatic  statement  about 


the  impossibility  of  life  outside  of  the  cell  chained  the 
nind  of  tho  researcher. 


Engels  wrote:  "Only  by  means  of  observation  is  it 

possible  to  explain  how  the  process  of  development  takes 

place  from  the  simple  plastic  albumin  to  the  cell  and,  suc- 

2 

cessively,  to  the  organism." 


Our  laboratory  set  itself  the  task  of  studying  the 
origin  of  cells  from  the  live  plastic  albumin,  from  the 
living  natter. 


If  one  has  a  complex  albuminous  substance,  in  which 
apart  from  the  albumin  there  ore  also  nuclear  acids  (enter¬ 
ing  into  the  composition  of  the  cell’s  nucleus)  as  well  as 
cortain  other  substances;  if  this  albuminous  substance  still 
does  not  possess  the  form  of  a  cell,  but  i3  already  prepared 


1.  "Reply  of  Comrade  Stalin  to  the  Letter  from  Ccmrcdo  Razin," 
Bolshevik.  I!o.  3  (1947),  page  7. 


2.  Anti-Dtihring,  0]%  cit. .  page  322 


to  undergo  a  metabolic then  this  is  certainly  a  live  sub¬ 
stance  which  undor  favor  bin  circumstances  can  not  remain 
without  transformation,  without  development.  In  developing, 
it  should  provide  new,  qualitatively  higher  forms,  passing 
into  the  pro-cell  or  non or  and  then  into  the  cell. 


If,  however,  the  protoplast or  the  albuminous  sub¬ 
stance  does  not  possess  the  ability  for  nctabolisn  or  if  the 
surroundings  do  not  dispose  of  the  appropriate  conditions 
for  this  -  then  it  will  die  or  deteriorate  into  its  more 
simple  component  parts,  or  under  favorable  circumstances  it 
can  conserve  itself,  'aide  its  possibilities  for  development 
(anabiosis). 


One  of  the  biologists  (Professor  I'enilov)  has  written: 
"nowhere,  neither  in  the  terrible  de^o  of  the  ocean  nor  on 
the  cold  pea’cs  of  the  highest  iaou.ntr.ins,  neither  in  the  dense 
forests  of  hot  lands  nor  anywhere  else  that  life  is  so  full  - 
nowhere  can  matter  be  born  again  from  the  dead,  but  ovorywhore 
it  originates  from  other  and  only  other  living  matter.  It  is 
clear  and  it  follows  that  we  should  forever  give  up  the  hopo 
of  directly  observing  the  birth  of  life."1 


If  undor  solf -birth  vo  understand  the  formation  of 
highly  developed  organisms  from  dead  tatter,  thon  necessarily 
such  self-birth  can  not  exist.  Similarly  a  living  albumin 
must  first  develop  from  inorganic  natter,  i.o.  a  living 


dew  J3U cents  in  Bi,olo.v/  (1924) »  Colloction  !Io.  10, 
"Education"  edition. 
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substance,  an1, 
development  of 


fro  i  the  living  sub-stance:  one  can  o;:pcct  the 
colls  \h\c'.i  will  be  of  the  most  simple  type. 


Babels  conni.doro-.-i  them 


,,T:  at  any  tlmo  it  will  bo 


possible  to  male  by  chemical  means  albuminous  bodies,  then 
thoy  will  certainly  reveal  the  appearance  of  life  and  v;ill 
complete  their  metabolism  no  matter  how  wcah  or  transitory 
they' will  bc.’1^ 


To  reject  the  birth  of  life  at  t' 
is  done  b.  -  certain  scientists,  only  on 


ho  present  time,  as 
the  basis  that  nobody 


has  yet  observed  this  birth:  or,  as  other  scientists  do,  to 
claim  that  contemporary  highly  organised  micro-organisms 
would  devour  all  newly  formed  simple  living  matter  -  is 


slightly  naive  and  unfounded. 


Helaholts  many  decados  ago  write :  "If  all  of  out  at¬ 
tests  to  create  organisms  from  inanimate  matter  arc  unsuc¬ 
cessful,  then  we  -  it  soems  to  me  -  have  the  right  to  ahh 
ourselvos  the  question?  was  life  ever  created?1' 

mngels  for  this  ro.son  answered  him  "’..hen  Molmholts 
spools  of  the  fa.’bura  on  the  post  of  all  attempts  to  crccto 
life  artificially,  this  tail  of  his  a  condo  simply  chili-lihc, n 

mmmmrnm** wm-  •*»«■*#  «  • 

1.  c.;  'r.t^s  (Leningrad?  Ota  to  Publishing  Ibuoo 
for  Political  Literature,  10.*.;),  page  044. 

2.  Ibid. 


-  OJ-  - 


Aoart  from  the  fact  ’here  to  find  that  division,  that 
border  lino  after  ’.ihich  living  natter  ceases  its  development 
and  stops  to  create  -  thor-.  is  another  problem,  vlhat  physico¬ 
chemical  reasons  could  establish  iaaediatoly  the  development 
of  a  living  substance  fro;1.  inorganic  natter? 


The  elements  fro, a  vhich  the  live  protoplasm  develops 
continue  to  enistj;  the  te.poraturo  -.-.nd  air  must  remain  com¬ 
paratively  little  change^.  In  old  tines,  the  living  sub¬ 
stance  could  develop  only  under  conditions  vh ore  the  temper¬ 


ature  \no  not  too  high,  since  at  hip':  temperatures  the  a! 
•wH-up  and  life  becomes  impossible. 


In  such  a  manner,  it  is  difficult  to  state  that  after 
the  development  o^T cells  on  the  earth  there  has  disappeared 
the  possibility  of  forming  a  live  substance  and  develop  from 
it  now  cells. 


O 


'  „■  -  • 


’•liAT  IS  Lr/ZIO  l^TTSu? 


Inoruer  to  ejS5lc5.ii  the  derivation  or  a  cell  from 
living  natter,  it  is  necessary  first  of  all  to  study  the 
living  substance  itself  and  accurate!;''  hoen  in  nind  what 
the  concept  "living  natter2  signifies.  t  Various  researchers 
approach  an  understanding  of  the  tom  "living  natter"  in 
different  ways.  It  is  necessary  above  all  to  throw  away 
harmful  teachings. 


il 


h’c  do  not  have  to  waste  any  tine  Set:  ah  explanation 
of  the  origin  of  the  living  substance  from  the  religious 
paint  of  view,  in  view  of  its  unscientific  basis  and  idio- 
tisa.  The  vitalists  din  not  go  such  further  than  the  relig¬ 
ious  representatives.  They  explained  the  phenomenon  of  life 
by  fee  pres*'  .ce  in  live  organisms  of  a  special  life-giving 

-  s' 

power,  a  non-oaterialistic  "entelekhia,”  whichis  the  name 
given  by  the  vitnlists  'to  their  non-naterialistic  origin  of 
all  life. 

The  vitalists  consider  that  the  living  organism  is 
not  subordinate  to  the  general  laws  of  nature,  that  biologic 
lain;  can  not  be  studied,  that  they  are  impossible  to  learn, 
since  they  arc  allegedly  ruled  by  non-material i st ic  forces. 

The  teachings  of  Darwin  and  new  advancos  of  biology 
c'-'itributod  destructive  blows  to  the  vitalist  teaching,  so 
that  at  the  client  time  uneamouflaged  vitalist  delirium  is 
met  with  only  rarely. 


During  the  struggle  against  vitalise  in  science,  there 
crose  another  e:rtranist  tkanry  -  the  mechanistic  direction 
of  thought,  which  in  reality  did  not  proceed  far  from  the 
idealistic  teachings  of  the  vitalists.  The  nechanicists 
consider  living  processes  only  as  a  numerical  combination 
of  unchangeable  particles. 


They  look  upon  the  orga  an  as  a  simple  sun  of  all 
cells,,  whereas  in  reality  the  organism  is  a  complex.  system 
with  many  differing  internal  and  external  connections. 


The  mechanistic  teaching  does  not  accept  the  idea  : 
of  qualitative,  revolutionary  leaps  in  the  development  of 
nature;  it  is  a  most  harmful,  anti-Marxist  teaching  against 


which  a  most  decisive  st*iggla  should  be  waged. 


unfortunately,  nechanisticiss  in  biology  occupies 
even  at  the  present  tine  quite  a  large  place.  To  the  present 

day,  sons  biologists  continue  to  blindly  bow  before  the  author 

Vm.'  *‘.v  • 

ity  of  the  raechanicist  Virkhov.  Until  very  recently,  new 

work  in  cytology^  directed  against  the  old  traditions  provoked 

. 

rabid  attacks  on  the  part  of  the  VIrkhovites. 


How  does  that  part  of  the  scientists  approach  the 
o 

ortolan  of  the  living  substance? 

*  A 


1.  Cytology  -  the  science  concerning  the  formation  and  liv¬ 
ing  manifestations  on  the  part  of  plant  and  animal  colls 


.  uor «aln  biologists  p?or  oxcmple>  A.  P.  Kizel  and  IT.  IC* 
Koltsov),  relying  upon  mechanistic  positions,  do  not  believe 
at  all  in  the  possibility  that  an  artificial  albumin  can  bo 
created.  They  base  their  disbelief  upon  the  fact  that  the 
albumin,  as  is  known,  consists  of  twenty  amino-acids  which 
repeat  themselves  many  times.  In  wha t  way  the  amino-acids 
join  to  comprise  the  albumin  is  unknown. 

These  scientists  assume  that  the  only  way  artificially 
to  obtain  an  albumin  is  the  blind  combination. of  amino-acids. 
The  number  of  combinations  possible  is  considerable  and  per¬ 
haps  millions  of  years  would  be  needed^  for  the  mechanistic 
scientists  to  hit  upon  the  right  combination  that  would  give 
a  living  albumin,  'his,  of  course,  is  a  retardation  of 

science.  Certainly,  when  attempting  to  males  an  albumin  or 

•  - 

a  living  substance,  definite  rules  must  bo  maintained  and 
adhered  to.  It  is  impossible  to  mix  the  amino-acids  blindly. 
The. protoplasm  is  subordinate  not  only  to  physical  but  also 
to  chemical  laws,  and  also  biological  laws.  Some  scientists 
forget  this  and  consider  that  the  protopla^f  is  a  simple 

k 

mixture  of  chemical  substances. 


Engels  himself  did  not  make  any  experiments  but  made 
use  of  the  collosal  amount  of  factual  data  that  had  boon 


collet od  by  scionco.  Ho  systematized  it  and  came  £o  tho' 
following  conclusion:  "The  conditions  for  tho  existence  of 


the  albumin  are  necessarily  more  complex  than  the  conditions 
for  the  existence  of  any  othor  union  with  carbon  known  to  us, 
because  here  wo  havo  to  do  with  not  only  new  physioal  and 
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Figure  14.  Development  of  colls  in  alfrnia  of  chiU&sr  ‘  s  egg. 

chemical  properties  but  also  -.rith^tho  functions  of  feeding 
and  breathing. .,n'L  that  is  tith  biological  properties. 

Araod  ’.dth  a  dialeotical-c'.iaterinlist  outlooh  upon  tho 
world,  directed  bp  tho  teachings  of  liirx,  2hgel3,  and  their 
geniuoos-oontinuatoro  Lenin  and  Striia,  tho  lending  Soviet 
scientists  pose  anew  tho  pro  Liams  of  t!ia  albxiin  and  tho 
-living  substance. 


1.  Dialectics  of  Mature,  s»a*.  cit. .  page  243. 
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J'Tfci  contrast  to  notcphysics,  dialectics  looho  upon 

nature  not  as  a  maintenance  of  peace  and  motionlessness  but 

as  a  state  of  continuous  novcsioat,  ceaseless  regeneration 

an.!  transformation,  there  things  originate  and  develop  or 

1 

decompose  and  dio  having  lived  their  time." 


Soviet  biochemists  have  attained  considerable .  achieve¬ 
ments  in  the  area  of  studying  the  metabolism  in  living  sub- 
stanoes,  where  processes  of  formation  and  decomposition 
occur.  They  have  come  closo  ‘be  the  solution  of  the  riddle 
how  to  delicately  construct  an  albumin.  Thoy  have  been  suc¬ 
cessful  in  building,  under  artificial  conditions,  substances 
similar  to  albumins.  These  arc  very  close  in  their  proper¬ 
ties  to  the  real  albumin. 


In  our  laboratory,  cells  were  obtained  which  had  dev¬ 
eloped  ■  from  non-cellular  living  matter.  The  living  substance 

• 

is  a  material  consisting  for  the  most  part  of  albumins  which 
explains  the  processes  of  metabolism,  i.e.  simultaneous  build¬ 
ing  and  decomposition.  Living  matter  is  present  in  each  cell 
as  well  as  outside  of  it.  Under  favorable  conditions  thriv¬ 
ing  substance  ^p&ide  of  the  cell  through  a  number  of  stages 
develops  into  cells.  Under  unfavorable  conditions,  the  live 
albuminous  mass  doos  not  develop  and  passes  on  into  more 


1.  History  of  the  All-Union  Communist  Party,  Short  Course, 
22a  2&a>  Pose  101. 
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inorganic  crystals  in  their  molecular  structure,  could  have 

originated  and  by  moans  of  c  first  birth  becono  the  pre-ancestors 

of  all  simple  organisms.  SHirthor  in  the  development  of  these 

probiontc  (procursons  of  the  cell  -  O.L.)  a  acre  important 

process  use  above  all  tho  formation  of  the  nucleus  in  the 

structureless  cluster  of  the  plasson.2.  Physically  this  could 

be  pictured  in  view  of  the  strengthening  of  tho  internal, 

central  particles  of  t!:e  albumin  accompanied  by  changes  in 

2 

tho  chemical  composition." 


And  so,  in  the  opinion  of  Kogcl,  it  follows  that  ve 
differentiate  among  two  elementary  types  of  organisms  in 
their  historical  sequence:  non-nuclear  plasmatic  clots, 
which  he  calls  moneras  or  cytodes  (pre-cells);  and  cells  - 

<tr. 

plafBiatic  masses,  holding  themselves  firmly. 

Sigels,  on  the  subject  of  moneras,  writes  as  follows: 

/ 

Kon-collular  things  begin  their  formation  from  a  simple 
albuminous  cluster,  emerging  in  this  or  another  form  from  the 

*  V 

pseudo  bottom  -  from  the  monera.’^ 

I 

Our  laboratory  basically  is  engaged  in  studying  tho 
processes  in  the  transformation  of  living  substances,  the  foun¬ 
dations  for  vhich  as  we  have  seen  are  albuminous  bodies  *  in 
the  moneras  and  in  tho  cells. 


1.  Hegel  hod  in  mind  living  matter  in  tho  tom  plasson  (O.L.), 
2*  2.  Hegel,  flju  olt.^ 

3*  Dialectics  of  nature,  aa*  cit..  page  245. 
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DEVELOP! HI?  CS?  CELLS  ?XM  LXiflliC-  1-I1TSEP. 


The  development  of  colls  during  the  oatogonotic  period, 
i.e,  during  tho  period  fro:.:  their  birth  to  their  death,  has 
in  part  been  studied.  Cur  efforts  have  shorn  that  the  onto- 
gcnetics  of  a  coll  should  bo  understood  as  its  development 

from  aliving  substance.  It  is  more  difficult  to  study  the 

i 

so-called  pliylogcn  '  of  tho  coll,  i.e,  the  history  of  its 
development  from  tho  original  living  substance  and  how  this 
process  gradually  took  place  millions  of  years  ago.  Is  it 
possible  to  approach  this  problem  along  an  experienced  path? 


Observations  that  have  been  made  of  tho  development 
ofprganisms  indicate  that  the  ©atogenotics  is  a  brief,  changed 

I  —  - 

repetition  of  the  phylogenesis}  2esz er/c)ij  that  in  the  develop¬ 
ment  process  of  the  multicellular  living  substance  of  an  animal 
or  plant  there  repeats  itself  in  a  somewhat  different  appear¬ 
ance  (in  correspondence  with  the  new  conditions  of  the  sur¬ 
roundings)  the  basic  moments  in  the  history  of  creation  of 
the  given  appearance  on  the  part  of  the  animal  or  plant. 


.  As  on  esanp^jwo  nay^  take  tho  so-dallod  stage  of  the 

(the  stage  of  the  double-  stratum  kit) ,  which  is 

pertinent  to  a  uhole  series  of  animals  in  the  birth  period 

of  their  development.  The  &A4ft3*»-bag  in  highly  organised 

animals  (in  this  category,  also  non)  is  comparable  with  the 

mninnl 

formation  of  the  polyp  or  tho  hydra, /gates  water  organisms. 

*  r 

Bio  body  of  those  animals,  jus  like  tho  bag,  repre- 

•ants  in  Itself  a  duark-etre^wt- Idt.  A  second  example  in  this 


.  branchia 

connection  appear  to  be  the/iaij  appertures  at  the  birth  cf 
a  man;  they  remind  one  of  the  gills  of  a  fish.  Similar  in¬ 
stances  are  many  and  can  be  cited. 

On  the  basis  of  these  observations,  a  so-called  biological 
law  was  evolved.  According  to  this  law,  individual  development 
(ontogenetics)  of  each  person  is  realised  through  this  series 
of  forms,  which  comprises  his  total  appearance,  in  the  process 
of  phylogenetic  evolution  from  a  simpler  form  to  the  latest 
charactor ization . 

However,  the  ontogenetics  do  not  completely  repeat 
the  phylogenesis.  This  is  similar  to  the  way  in  which  the 
development  of  any  organism,*  on  the  one  hand  it  changes  under 
the  influence  of  transformations  in  the  conditions  of  the 
surroundings;  on  the  other  hand  it  is  subject  to  heredity 
which  also  is  influenced  by  external  surroundings. 

At  any  rate,  undoubtedly,  the  basic  lines  in  the  onto- 
genatiea  of  each  separate  organism  repeat  the  phylogenesis 
in  appearance.  Since  this  is  the  case,  then  why  can  not  the 

process  of  cell  formation  be  repeated  in  the  organism!-  as 

i| 

the  very  earliest  step  in  the  phylogenetic  (historical)  dev¬ 
elopment  of  the  organism? 

fliere  is  no  doubt  but  that  in  vory  old  times,  life 
was  to  be  found  on  this  first  step  of  development  at  which 
there  were  still  no  cell  s  bat  where  only  non-cellular  li$4Ag^ 
substanoes  existed.  From  these  in  the  course  of  time,  there 
developed  the  earliest  moneras  an',  later  cells.  This  stage 


should  have  its  reverberation  in  tno  ontogenetic  develop¬ 
ment  of  contemporary  organises.  In  their  individual  develop¬ 
ment  there  should  be  such  a  stage  at  vhich  to  real  cells 
exist  -"the  stage  of  a  non-rmclear  aonera. 


Our  laboratory  traced  the  beginning  stages  in  the 
individual  development  of  various  vertebrate  animals.  like 
eggs  of  frogs  wore  also  observed  and  also  the  eggs  of  fish 
and  certain  birds. 


It  is  usual  in  manuals  or  bodes  on  the  development 
of  life  to  begin  this  process  by  describing  birth  as  an  in¬ 
direct  fission  of  eggs,  arising  after  its  fecundation.  As 
a  result  of  this,  the  egg  is  divided  ("splinters”)  into  ever 
smaller  parts  -  blasto^ejveiaws. 


However,  more  accurate  observations  showed  that  at 
^  the  beginning  of  an  egg's  devaLopnent^Joes  not  reduce  itself 
to  This  splintering  process  should  not 

be  considered  as  indirect  fission.  The  process  of  egg  dev¬ 
elopment  and  the  formation  of  the  future  organism  from  it 
begins  with  the  living  substance  of  the  egg.  This  takes 
place  even  prior  to  the  fecundation  of  the  ogg  and  the  entry 
into  it  of  tho  male  half  of  the  cell  -  the  spermatozoon. 


*n  the  ogg,  as  in  any  other  cell,  there  is  c  nucleus 
which  here  according  to  old  traditions^pcllod  tho^SM^vesidLe. 


Still  during  the  la3t  century,  the  Russian  scientist  V.  V. 
Zalenskii  observed  that  in  the  early  stages  of  tho  egg's 
development,  thc^b^^Scsiclo  is  lacking  and  appears  only  later 


ZaLcaskii  wrote:  "During  one-half  to  one-quarter  of  an 
egg  into  the 

hour  after  depositing  the/ aabryo jtaSxaaoaigg  it  is  possible  to 

,  jt*vv£«vk^m< 

note  even  before  its  fecundation  th-  labocnco  of  tho  birth 
vesicle  (the  nucleus  of  the  egg  cell}.  The  bia^^esicle  ■ 

r  :  J&tAvtrVVCrtVtO' 

has  disappeared.  -Ifter  the  disappearance  of  tho  bsrtu^vesidc 
the  o£^  represents  a  cell  devoid  of  a  nucleus."’1. 


la  much.  later  works  of  other  researchers,  the  fate 
of  the  chromatin  (nuclear  substance)  me  traced.  At  first, 
there  takes  place  a  strong  dispersion  of  the  chromatin,  which 
can  he  seen  only  after  careful  study  of  the  minute  nuclear 
r mains.  It  is  necessary  to  add  that  prior  to  the  fecundation 
in  the  egg,  very  little  chromatin  is  available.  The  quantity 
of  tho  latter  grows  in  proportion  to  the  development  and  growth 
of  th&T>^2^recicle.  Our  observations,  undertaken  during  the 
very  earliest  stages  of  development  in  artificially  insminatod 
sturgeon  eggs  provided  ut:  vith  analogous  results.  If  the 
early  stages  in  the  development  of  eggs  are  really  observed, 
one  sees  the  absence  of  a  formed  nucleus  and  this  is  in  all 
certainty  the  pre-cellule  ir  stage  in  the  formation  of  an  egg 
odl.  After  fecundation,  there  takes  place  another  stage, 
aooccpanled  by  the  fwrnaidon  of  the  nucleus,  the  stage  of  the 
"female  pro  nucleus, n  i.e.  the  formation  of  the  egg  cell.  In 
such  a  nsnner,  the  egg  <*11  in  Its  development  can  pass 
through  the  stage  of  the  aonera  (Figure  6,  l). 


1.  V.  7.  Zdeaskii,  History  J&g  Dovcl<rr.&nt  J&ft  Starlet  - 
I*  ^bgyonlQ  Dwrolopreat  (Kasaa  Ealvorsityt  ibrks  by  the  Society 
for  Heeecrch  into  Being),  voltes  TEH,  So.  3,  1678. 


Wo  shall  no;;  pass  on  to  a  description  of  the  numerous 
phases  in  the  development  of  the  nucleus  from  the  dissominated 
remains  of  -  jhromatin. 

Durii.  the  33  minutes  after  artificial  fecundation 
of  the  jjgg  (roe)  of  the  sturgeon,  one  can  observe  only  the  a- 

cytoplasn^  in  its  animal  part  (in  that  part  of  the  egg,  whore 
the  formation  of  cells  takes  place) ;  this  cytoplasm  has  the 
qppearanco  of  gcanuloueaees  (having  been  e©l-o***r'  only  with  ^ 

cytoplasaatic  color).  The  nuclear  substance  .chromatin)  does 
not  mani.  set  such  an^ppearance.  The  cytoplasm  decomposes 
evenly  or  after  the  fashion  of  separate  islands  (Figure  6,  2), 
which  are  found  among  a  very  fine  gronulousness. 


Figure  6.  DeTolopnc.it  of  tho  egg  cell. 

1.  egg  cell  without  nucleus  (nonara  stage  until  fecundation); 

2,  pxotoplacmatio  islands  (during  33  aimrfce*  after  fecundation)  ; 

3*  r«y-l±ke  distribution  of  gronuloucr.ocs  (during  ?*  minutes); 

4*  Cbeaeneomeat  of  nuclear  formation;  5*  nucleus  formed. 

1*  Sytoplam  -  jx  otoplasm  of  cellular  body,  surrounding  nucleus  (C.L.) 


. . . . . 
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In  tho  corcallod  vegetative  part  of  the  Qgg  over¬ 
loaded  by  the  yolfc,  which  until  this  tine  had  been  considered 
only  as  material  for  feeding,  th<-  yolk's  granulousncss  - 
lightly  eolersd  by  the  nuclear  coloring  -  lies  in  the  midst 
of  the  protoplasm  i&ick  is  similar  to  threads.  The  granul- 
ousness,  as  it  approaches  the  animalistic  pole,  becomes  finer 

•'  '  .  f  .  *  - 

•  J-J' 

and  finer.  Part  of  it  be  cone  r.  cclcrcd  by  the  nuclear  pigment, 
and  the  other  part  by  the  cytoplasnss&ic'  pigment . 


During  the  50  minutes  after  fcc-xndation,  the  picture 


changes.  The  oytoplas^^io  granulousaccs  concentrated  in 
the  form  of  rays  within  the  central  point  of  the  egg.  At 
the  ends  of  the  "rays**  fine  grai  n»>  Ca  vi-^O  nuCXcSi*  uj*I)C  CaC 
found  (Figure  6,  3).  ~ 

1--^  later  on,  in  the  center  of  the  ray-like  area,  there 

y"  hi  ■  •  «  <1 

appears  a  arA-i' "bag-  .hi ch  becomes  -eeiosm^  by  the  cytopl'ac- 
matic  pigment.  The  bag  represents  the  initial  stage  in  the 
formation  of  f  '  o  nucleus  arm  is  called  a  "linear  frame"  or 
a  homogeneous  (uniform)  nucleus  (Figure  6,  4) .  It  does  not 
yet  contain  the  nuclear  substance  -  chromatin.  The  linear 
frame  grows;  tho  granuloucaess  found  around  it  in  tb^  oroto- 
plasm  fills  tho.  linear  framtknd  while  filling  the  linear 
frame,  disappears  from  the  surrounding  part.  The  ''granular 
nucleus"  (Figure  6,  5)  makes  such  a  picture.  The  nucleus, 
disappearing  atx  tho  time  the  egg  cell  matures,  it  is  next 
formal  again. 


This  pi\> cess  of  nucloar  development  in  tho  egg  coll 
on  a  higher  level  reminds  one  of  the  development  process  of 
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the  substance  iMch  con  servo  as  naterial  for  the  construction 
of  cellular  nu-Z-ii. 


On  the  basis  of  our  experiments,  it  became  dear  that 
the  membranes  of  yolk  particles  contain  as  part  of  their 
composition  nucleic  acids  -which  are  usually  rich  in  phos¬ 
phorus  and  are  a  part ,  oi  the  cellular  nucleus. 


Other  observations  of  ours  showed  that  tho  yolk  gran- 
ulousness  nay  bo  of  two  types.  On  the  one  hand,  granules 

.  £ !  Z  *  *  *  *  *  • 

aro  pro  sent  in  the  yolk;  they  are  colored  with  such  pignents 
as  usually  eeier  parts  of  tho  nucleus  In  the  cell.  This 
granulousness  has  been  named  nuclear  granulousness  by  us. 

On  the  other  hand,  along  with  the  nuclear  granulousness,  there 


appears  a  granulousness  that  is  colored  iath  a  pigment  usually 

ryv<i'...n," -v 

coloring  the  cellular  cytoplasm.  Such  a  granulousness  has 
been  designated  by  the  none  cytoplasmic  (Figure  7)  by  us. 


What  later  takes  place  with  this,  dual  ty?B,  granulousness? 


Cytoplasnonic  granulousness  concentrates  in  the  midst 
of  a  mass  of  yolk  granules.  In  the  center  of  a  cytoplasm, 

formed  in  such  a  way,  the  nuclear  granulousness  collects  it- 

/ 

self  in  clusters.  The  dusters  of  nuclear  granulousness  unite 
and  transform  into  bags;  from  these  latter,  nuclear  lobules 
are  formed,  and  later  the  whole  nucleus.  The  nucleus  further 
on  divides  itself  just  like  the  nucleus  of  a  regular  cell,  i.e. 
by  indirect  fission.  This  whole  process  takes  place  in  the 
vegetative  part  of  the  ogg.  Such  is  tho  recorded  picture  of 
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cellular  development  from  granulousncss  and  the  whole  process 
of  cellular  formation  in  the  egg  of  a  sturgeon.  How  doos 
the  process  loo!;  in  connection  pith  the  development  of  cdls 
in  the  egg  of  birds?  Uhei-cas  in  tho  gggs  of  fish  the  yolk  is 
mixed  with  protoplasm  and  distributed  in  a  granulous  appearance 
that  is  concentrated  for  the  most  cart  in  one  (vegetative)  half 
of  the  egg,  in  the  eggs  of  birds  the  yolk  represents  a  mass  of 
spheres  surrounded  by  the  albumin  which  is  closed  in  a  cal- 
ciforous  cell.  It  is  always  possible  to  find  a  trace  of  al¬ 
bumin  in  the  yoll:  -  this  is  tho  embryonic  disk,  in  which  the 
fragmentation  processes  take  place.  Up  to  the  present,  it 
was  considered  that  all  cells  of  the  embryo  are  formed  only 
fprm  materials  in  the  embryonic  disk. 

The  above  described  observations,  undertaken  on  material 
from  the  eggs  of  fish,  have  shown  that  the  yolk  represents  not 
only  feeding  material  but  also  a  living  substance  which  after 
development  transforms  into  cells  used  for  the  construction 
of  the  embryo. 

These  data  allow  us  to  assume  that  the  yolk  of  birds 
also  represent  a  living  substance  which  has  the  capacity, 
tinder  favorable  circumstances,  for  development  into  cells. 

This  assumption  explains  the  reason  for  the  known 
fact  that  cells  are  found  in  the  yolk  of  birds.  These  cells, 
met  wjith  during  the  early  s 'tapes  in  the  egg's  development, 
have  been  accepted  by  many  scientists  as  cells  which  are 
developing  from  tho  spermatozoon  which  has  entered  into  the 


egg,  As  is  known,  during  fecundation,  not  one  but  a  multitude 
of  spomatosoons  enter  into  a  bird’s  egg.  However,  a  careful 
study  of  the  yolk  in  unfocundated  birds'  eggs  lias  shown  that 
there  exists  inside  of  them  a  number  of  cells  of  mysterious 
origin. 


Figure  7.  Formation' of  cells  from  yolk  granules  in  a  sturgeon’s  egg. 

1,  yolk  granules  decomposing  into  a  fine  granulousness,* 

2.  -6.  f&e  granulousness  collects  into  clusters  from  which 
cells  develop;  7.  completed  colls;  o»  a  cell#  developed 


In  such  a  manner,  the  hypothesis  on  the  origin  of 
thoso  colls  from  spematosoons  must  necessarily  be  rejected. 

The  yol£  of  a  bird’s  egg,  after  a  magnification  of 
400  tines,  represents  in  itself  a  mass  of  yolk  granules 
surrounded  by  membranes.  The  membranes  of  the  yolk  gran¬ 
ules,  according  to  our  observation,  comprise  a  substance 
of  ^ssEsarz'  cellular  nuclei  -  a  nuclear  acid.  The  yoll: 
granules  in  a  bird's  egg  unite  to  fora  yolk  spheres,  the 
dimensions  of  which  are  along  the  same  ordor  as  the  dimen¬ 
sions  of  cells. 


It  is  still  necessary  to  mention  that  between  the 
embryonic  disk  and  the  yoll:  mass  in  a  bid's  egg  there  exists 
an  apporture  which  is  called  the  sub-embryonic  nodule.  This 
sub-embryonic  nodule  is  filled  with  fluid;  our  observations 
have  shorn  tliat  the  yol"  spheres  frequently  fall  out  of  the 
mass  of  the  yoll:  and  into  the  subenhryonic  nodule.  It  became 
apparent  that  these  fallen  spheres  develop  and  in  this  develop¬ 
ment  pass  through  a  series  of  successive  stages.  In  them* 
middle  of  the  sphere,  in  the  midst  of  the  yoll:  granules,  a 
protoplasmic  center  is  formed  (a  nucleus)  which  consists  of 
a  fine  granulousnessj  then  the  gaanulousness  decomposes  into 
rays,  and  in, its  center  there  appears  a  microscopic  point  of 
a  bag  eolored  with  cytoplasmatic  pigment.  Hois  bag  grows 
to  the  size  of  a  maturo  nucleus.  We  call  such  a  bag,  follow¬ 
ing  Kinchin,  a  "linear  framework, "  i.c.  a  nuclear  beginning; 
the  latter  then  is  filled  with  a  nuclear  grontdousness  end 
forms  a  "granulous  nucleus."  Under  the  eyes  of  the  observer 
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t/ho  is  studying  this  process  with  a  microscope  on  tho  basis 
of  a  drop  taken  fron  tho  poll:,  the  nuclear  granulousnoss 
novas  again  fron  tho  nucleus  ‘to  the  cytoplasm;  and  a  young 
oell  is  formod  from  tho  nuclear  granuloucness  in  thn-cyto- 
plasn  and  fron  a  nucleus  vrithoui  any  chromatin,  which  is 
characteristic  for  the  young  cell  (Figure  3  and  9). 

In  such  a  way,  ye  have  observed  how  a  cell  develops 
fron  a  yolk  sphere  in  a  chicken's  egg.  She  same  results 
wore  achieved  in  our  laboratory  through  the  utilization  of 
processes  which  took  place  in  the  yolk  spheres  of  a  spar- 
brow's  eggs.  It  appeared  that  the  capability  of  forming 
cells  was  present  in  tho  yolk  spheres  of  all  of  the  sur¬ 
face  of  the  yolk.  Part  of  the  spheres,  however,-  decompose 
and  serve  apparently  as  feeding  material  for  the  embryo. 

Cells,  obtained  fron  yolk  spheres,  possess  nuclei 
with  chromosomes  which  in  quantity  and  quality  are  not  dif¬ 
ferentiated  fron  the  chromosomes  in  the  ordinary  colls  of 
bird  organisms.  This  fact  has  provided  yet  another  blow 
against  Weisaanisn-ibrganisa,  which  bases  its  reactionary 
presentations  pertaining  to  the  "eternity  of  the  embryonic 
substance"  and  concerning  the  allegation  that  heredity  is 
capable  of  tran smiting  itself  only  by  means  of  the  chromosomes 
duo  to  the  olaim  that  each  now  chromosome  originates  only 
from  an  old  chromosome  and  that  new  formations  of  chromosomes 
allegedly  never  take  place.  The  wrlc  of  our  labors toiy  shows 
that  chromosomes  can  originate  not  only  from  other  chromosomes 
but  also  from  tho  living  substance  in  the  yolk  spheres. 


■ns  t. « jy ■  P^>  Ifj  .1  pin  mwm^r»mu> 
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In  order  to  eliminate  the  possibility  of  error  and 
in  order  to  finally  corroborate  that  the  30H:  spheres  trans- 
;;r a  into  colls,  vo  began  to)^  obcorvo  one  and  the  some  sphere 
(the  culture  was  developing  under  the  microscope  in  a  themo- 

n 

stat,  maintaining  the  temperature  of  a  chicken’s  body)  and 


Figure  9.  Schos^t-oa-  tho  origin  of  cells  from  yolk  spheres: 


1.  -  the  yolk  sphore;  25  -  complete  coll,  in  process  of  fission. 


became  confirmed  in  the  correctness  of  our  preceding  obser¬ 
vations.  Three  yolk  spheres,  without  any  traces  of  the 
nucleus,  woro  photographed  over  a  period  of  ono  hour  and 
35  ainutoa.  !.faen  they  would  chango,  ve  photographed  thorn 


1.  Thermostat  -  a  box  which  maintains  a  constant  tenporaturo 
with  the  aid  of  special  equipment  (0$  L.  ) . 


work,  the  second  in  the  stage  o 
remained  without  ox ay  changes. 


*  a  juung  cell,  and  the  third 
Those  observations  undoubtedly 


proved  to  us  that  yolk  spheres  in  their  development  gan  pro¬ 
vide  fully  formed  young  cells  (Figure  10). 


Apart  from  the  preceding,  wo  traced  that  yolk  spheres 
that  have  fallen  not  into  the  subenbryonic  nodule,  but  between 
two  layers  of  cells  in  the  embryo,  develop  along  different 


lines:  the  cells  are  formed  not  to '-ally  from  the  yolk 


sphere  but  from  each  granule  locked  in  this  yolk  s  tiers. 

He  were  able  to  trace  how  a  little  blood  island  is 


formed  in  tho  embryo  from  the  yolk  sphere  that  has  fallen 
between  the  embryo’s  layers,  how  later  this  blood  island 
growsj  it  builds  the  walls  of  a  vessel,  whereas  the  inter¬ 
nal  granulous  construction  decomposes  into  separate  cells; 
ad  finally  under  the  eyes  of  the  observers  ••  a  completely 
formed  vessel  appears  and  inside  of  it  are  blood  cells  or 
erythrocytes  (Figure  11). 

In  order  to  check  on  the  observations  concerning  the 
# 

process  of  development  on  tlx  pert  of  blood-carrying  vessels 
and  blood  from  the  yolk,  wo  have  worked  out  a  special  method¬ 
ology  fbr  observation  through  a  aicacous  enperturs  placed 
in  the  shell  of  a  living  egg  which  wus  developing  inside 
of  a  thermostat*  Tha  observation  was  conducted  with  the 
aid  of  a  microscope  -  an  uLtrn-opaoue  ono  (Figure  12), 


under  which  the  object  being  observed  is  lighted  not  from 
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below,  tafestec:  as  is  the  case  with  a  regular  nicroscopo, 

'out  from  above,  \hich  proxies  the  possibility  of  utilising 
net  only  thin  areas  sections  or  irrUvidmi  colls  but  also 
untransparent  objects.  7er  e:anple,  undo.?  on  ultra-opacjue 
micro ocopo  ono  can  observe  a  hmiaa  hand  ,  and  aeo  the  sldLa 
calls,  blood-carrying  vessels,  and  ever,  the  blood  carried 
inside  of  then.  With  the  aid  of  this  methodology,  vo  uoro 
able  to  trace  the  way  in  rMch  yoha  spheres  and  yohe  granules 

i 

are  transformed  into  cells,  bow  hemoglobin  is  formed  in 


Flgai^  10.  Bgfclopr.gat  of  oolla  from  yell:  spheres. 

j-y yell: qohoroc  a, _b,_c $ _ 2  -  from  a  photograph  taken  during 

_ono  hour  and  35  airoites.  The  spheres  "an  and  *o*  trrnafoxmod 
.  Jl^f.  and."?!;  !* jj^ero  jnsa^od  without  change. 


1.  hemoglobin  •  the  redder  substance  in  blood,  contained  in 
the  red  blood  bodies  ("corpuscles")  -  erythrocytes  (O.L.). 


those  calls,  and  hoy  they  develop  into  red  blood  colls  and 
vails. 

Research  on  the  livin'-  substance  vhich  appears  during 
the  decomposition  of  the  colls  then selves  also  has  a  con¬ 
siderable  role  to  play.1 2 

According  to  Engels,  “...  a  truly  structureless 
albumin  fulfills  all  of  the  existing  functions  of  life: 

preparation  of  food,  secretion,  movement,  contraction, 

1  2 
reaction  to  irritation,  multiplication. n 

'  Engels  closely  connects  life  with  tho  albumin,  vhich 
docs  not  appear  in  the  process  of  decomposition  -  deterioration. 
Engols  vas  certain  that  living  substance  uns  also  available 
vhere  there  vas  no  cell. 

The  existence  of  non-csllulor  forms  of  life  in  the 
organism  corroborates  a  vhole  number  of  histologists  vho 
have  studied  the  tissues  of  the  organism:  V.  it.  Schmidt, 

A.  Bogdanov,  V.  D.  Lopashhia,  ?.  Yc.  Rubashlcin,  HegoLi,  Styd- 

\  I 

nichlcaX,  U,  Heidenhein,  ot.ol.  They  reject  the  allegation 

,  V 

that  "the  cell  is  the  last  morphological  element  capable 

1.  Reaction  -  response  of  the  organism  to  external  or  internal 
irfitAtion  (C.  L.  ). 

2.  Dialectics  cf  Rature,  22*  cit, .  page  13. 


of  life  activities,”  as  was  claimed  by  Virkhov.  The  above 


listed  histologists  claim  tint  the  finest  e articles  of  the 


protoplasm  can,  under  favorable  conditions,  manifest  living 


vessels 

Figure  11.  Origin  of  blood  and  /^bbe  fron  yolk  spheres  of  chicken's  egg. 


1  -  yolk  sphere  between  two  leafs  of  embryo;  2 
island  consisting  of  granules  (spngranulo);  3  - 


»  little  blood 

.'i'C 

little  blood  island 


developed  fra:  uniting  of  cells  (synodic)  j  4  -  colln  begin  to  dis¬ 
perse;  5  -  colls  disperse  but  ora  still  united  by  bridges;  6  -  regular 


vessel,  filled  with  blood  cells. 


properties.  IT  this  is  so,  then  the-  protoplasm,  secreted 
from  the  colls  of  the  organism  by  means  of  mechanistic  de¬ 
composition  -  under  favorable  conditions-  can  develop  and 


produce  a  qualitatively  different  form  of  organization,  the 


coll. 


With  this  as  a  point  of  departure,  wo  decided  to 
study  tho  dovolopment  of  a  living  substance,  secreted  by 
the  organism.  We  intentionally  selected  a  lower  organized 
animal,  consisting  of  a  two-layer -bag--  a  hydra  about  which 
v;e  have  spoken  previously. 


Certain  researchers  rubbeu  the  hydra  through  a  silk 
material,  observing  how  microscopic  spheres  developed  from 
this  viscous  mass  -  and  hydras  developed  again  from  the 
spheres.  What  were  these  spheres?  It  was  assumed  that 
they  consisted  of  non-decomposed  cells  from  the  hydra,  which 
had  pens 'rated  through  the  openings  in  the  silk  material, 
however,  this  phenomenon  was  not  observed  in  detail. 


It  was  to  the  benefit  of  our  work  if  we  could  obtain 
not  separate  cells  but  a  complete  decomposition  of  the  cell¬ 
ular  structure;  therefore,  we  put  the  hydra  through  a  snail 
beater.  In  ordor  to  remove  any  cells, that  had  been  able  to 
maintain  themselves  as  units,  from  the  living  substance  - 
it  was  decided  to  put  the  gelatinous  macs  through  a  centrifugal 
process  aft or  nixing  it  with  voter.  After  this  treatment,  the 
cells  that  hod  oroservod  thoir  entities  settled  at  the  bottom. 


For  purposes  of  observation,  we  too!:  not  the  sediment 
but  the  liquid  above  it.  Under  the  nicro scone,  the  latter 
roprecented  a  transparent  gelatinous  mass  truly  lacking  in 
any  formed  phenomena. 

During  one  hour  after  talcing  the  sample  from  the  upper 
part  of  the  liquid,  we  were  able  to  observe  the  appearance  of 
fine  shining  dots  which  gray  in  dimensions  under  our  very 
eyes.  dhe  •whole  field  of  observation  under  the  microscope 
was  covered  by  colorless,  glittering  spheres  of  different 
sizes.  .Among  them  were  visible  in  small  quantity  spheres 

of  an  orange  color  which  easily  dissolved  in  alcohol,  ether, 

*  ' ■  '  '  ».*  . 

and  dimethyl  benzene,  They  were  drops  of  fat. 

Observations  concerning  the  colorless  protoplasmatic 
spheres  showed  thai^  if  they  word  placed  in  ;jater  and  not 
given  food  substance,  they  ,-rould  begin  to  develop  but  then 
rather  quickly  die.  then  food  substance  was  added  to  the 
water,  in  the  form  of  secretions  from  the  eyclons*  which 
the  hydra  usually  feeds  from,  then  the  spheres  quicldy  dev¬ 
eloped,  Developed  cells,  beginning  to  divide,  at  times  give 
sphores  comprising  from  30  to  35  cells. 

Vhat  do  the  sphe  es  represent  from  which  the  cells 
grow?  liuat  do  they  consist  of,  and  what  is  their  structure? 

1.  Cyclops  -  very  fine  crustacean  animals  living  in  fresh 
waters  (C,  L.). 
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In  order  to  explain  those  questions,  we  took  a  drop  from 
the  sediment,  containing  similar  spheres  in  large  quantity, 
and  observed  it. 


Figure  1?..  The  ultra-opaque  microscope  for  obsqrvation j>f _ 

untransparant  objects: _ 

1  -.general  appearance;  ?.  -  opening,  in  the  egg  shell  for 
observing  the  d  eyelopmon t  o  £  _tho  embryo. 

Treating  this  drop  with  nuclear  pigment  (red)  and 
xrith  cytoplasmatic  green  pigment  (light  green),  we  proved 
that  tUo  greater  part  of  the  spheres  t*ol:  on  tho  green  color. 
On  the  other  hand,  a  comparatively  snrll  number  of  spheres 
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with  finely  distributed  granules  vers  colored  with  a  rich 
red  pigment.  And  so,  upon  coloring  \riih  a  boracic  red  and 
light  groen  among  the  obsorvcd  spheres,  it  became  impossible 
to  find  a  developed  nucleus;  a  dispersed  nuclear  substance 
under  no  circumstances  can  be  considered  to  be  a  nucleus. 

'  IJhat  are  the  reasons  leading  to  the  formation  of 
living  substances  of  hydras  in  the  guiso  of  spheres?  A.  Bog¬ 
danov  (1S33)  shove  that  even  the  most  minute  of  particles, 
separated  from  the  principal  mass  of  protoplasm,  after  falling 
into  water  attempts  to  contract  and  assume  the  form  of  a 
sphere  in  connection  uith  any  irritation. 

In  our  experiments,  there  is  also  irritation  occurir.g 
in  the  rubbing  and  in  the  water  surroundings.  These  are 
namely  the  conditions  which  are  necessary  to  the  protoplasma 
in  order  for  it  to  assume  the  form  of  a  sphere,  first  there 
appear  small  glittering  spheres.  However,  this  developoont 
does  not  proceed  far  in  all  spheres  but  only  in  those  in 
which  wo  located  a  nuclear  substance  when  w  added  the  pigment 
If  experiments  are  conducted  carefully,  it  is  possible  to 

.  I 

fin.'  tho  spheres  Without  the  oalw^ins  process)  which  have 
the  nuclear  substance. 

’denting  to  provo  that  these  spheres  really  have 
albuminous  bodies  in  them,  vs  conducted  a  scries  of  exper¬ 
iments  which  shoved  that  under  tho  influence  of  alcohol  and 
tannic  acid  -  substances  coagulating  albumin  -  tho  spheres 
eocgulcto. 
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In  order  to  establish  a  pro tracts \  observation  over 
the  devolop-'.ont  of  those  protoplasmatic  spheres,  vc  placed 
a  drop  of  the  fluid  from  the  rubbed  hydras  on  a  thin  glass 
and  added  an  extract  fro*:  cone  cyclops.  Alien  ve  turned  the 
glass  with  the.  drop  upside  down  and  place:*  it  upon  a  fatty 
nieroscopic  slide  with  a  depression,  fiuch  a  preparation  is 
.very  convenient  for  protracted  observation  of  the  changes 
taking  place  in  the  spheres. 

At  the  beginning,  the  pro topics .atic  spheres  have 
the  appearance  of  fine  granulousnccc.  Gradually,  the  granules 
become  .larger  but  this  is  not  an  ever,  process,  fhc  fatty 

spheres  re  main  unchanged  fore/ a  long  tire.  Slowly  thcr 

*  °  " 

omen  and  dicamcar.  The  orotoolasn&eic  spheres  -  colorless 

*  *  -  *  w-  * 

ana  unifora  -  over  the  period  of  some  tine  also  remain  un¬ 
changed.  however,  after  three  or  four  hours  there  appears 
a  glittering  drop  In  the  sphere $  this  drop  grows  and  trans¬ 
forms  itself  into  a  nucleus. 

here  in  front  of  us  is  a  u  ~>lcte  cell,  Ln  preparation 
for  fission,  it  contracts,  straightens  out,  and  becomes  elong¬ 
ated.  olarily,  it  becomes  divided  by  direct  fission  andfeK-s 
a  sphere  comprising  as  vc  have  already  mentioned  above,  from 
30  to  35  cells. 


’lien  the  new  methodology  was  being  worked  out  for 
obtaining  protracted  cultures,  in  which  development  proceeds 
trith  the  constant  change  in  the  feeding  surroundings  over  c 
period  of  three  to  four  months,  vc  tore  able  to  observe  how 
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now  colls  are  built  from  orotoOlasm£tic  spheres;  further, 
how  from  thcso  cells  by  moans  of  fission  a  layer  is  formed  - 


a  whole  stratum  of  cells  with  nuclei.  In  such  a  manner,  new 
proofs  wore  obtruned/ssi^^Iiving  colls  which  could  multiply 
and  provide  a  layer  of  cells  unite'.  among  themselves,  i.e. 
a  whole  tissue. 


Tho  whole  process  of  cell  formation  and  the  stares 
in  their  development  and  fission  was  recorded  on  the  film 
of  a  no vie  camera,  connected  with  the  microscope  and  equipped 
with  an  attachment  which  permitted  automatic  tailing  of  pic- 
tures  at  intervals  desired  by  the  observer.  Slowing  the 
film,  at  rogular  speed,  it  was  possible  to  see  on  tho  screen 
the  thole  process  of  development  SO  times  faster. 


Separate  frames  from  this  film  in  temporal  sequence 
are  shown  on  Figy  i  13. 


Everybody  who  will  conoid*. ;  seriously-  the  facts  des¬ 
cribed  by  us,  facts  pertaining  to  the  development  of  a  living 
substance  secreted  by  cells  (facts  which  arc  very  easily  estab¬ 
lished),  will  corn  to  the  conclusion  that  this  phenomenon  should 
find  wide  distribution  throughout  nature.  2ut  where  can  it 
tahe  place?  Above  all  the  thought  arises  that  the  process  of 
pulverisation  of  living  substances  can  ta':o  place  in  connection 
with  wounds,  for  this  reason,  we  decided  to  sot  ourselves 
the  aim  of  studying  tho  process  taring  place  in  a  wound  - 
concentrating  our  attention  *n  the  transfer -ation  of  living 
suostanoo  secreted  from  the  decapo  sing  colls*  In  reality. 
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we  proved  that  the  blood  cells  which  poure '  into  the  ’.round 
decomposed  into  granulousness.  Fro-.  uhis  granulousness,  new 
cells  developed  in  a  sevios  of  stages.  These  cells  piny  a 
considerable  role  in  the  healing  f  wounds  and  ir,  the  for¬ 
mation  of  scars.  This  research  was  entrusted  to  Yc.  E.  Pi’rus 
and  was  successfully  conducted  in  practice  for  the  healing 
o"  wounds  with  the  aid  of  hesio-bandages  (bandages  saturated 
with  blood)  at  hospitals  during  the  period  of  the  Great  Father¬ 
land  War  /World  War  337. 

Our  laboratory  studied  phenomena  talcing  place  in  the 
albumin  of  birds.  It  appeared  thnt  not  only  the  yolk  but 
also  the  albumin  in  the'  eggs  of  ducks,  geese,  pu/geons, 
sparrows,  pheasants,  parrots  and  other  birds  represent  living 
substances  which  are  capable  of  developing  into  complete  cells 
(for  the  separate  stages  in  this  process,  see  Figure  14). 

The  experiments  and  observations  made  during  the  study 
on  the  development  of  ginykz:  proto  sons  shovod  that  they 
multiply  not  only  through  fission,  which  vas  the  accepted 
theory  until  now,  but  also  by  means  e*  secreting  a  very  fine 
granulousness  which  forms  new  protozoan  organisms.  This 
explains  the  reason  for  the  rapid  multiplication  of  ptoto- 
zoas* 

1.  Tb  protozoa*  belong  the  :»st  oL.pxy  organised  living 
substances  (the  oaebe,  vordicella  and  other  aioroorganiina) 

(C.  L.). 


In  the  course  of  other  research,  vo  were  able  to  estab¬ 
lish  that  nuclear  tclds  (necessary  component  substances  in 
the  protoplasm)  play  a  large  role  in  the  rcocess  of  formation 
of  cells  fron  living  substances.  Apart  from  this,  these  sub¬ 
stances  possess  the  ability,  to  decompose  molecules  of  globular’ 
albumins*  and  In  such  a  way  increase  the  rate  of  their  meta¬ 
bolism  and  consequently  their  living  activities.  Cf  con¬ 
siderable  significance  in  this  work  was  the  fact  that  Sdugc. 
it  has  brought  us  still  closer  to  the  solution  of  the  prob¬ 
lem  concerning  how  albumins  pass  on  to  active  life  activity 
in  the  process  cf  cellular  development,  the  transformation 
of  a  substance  into  a  being,  and  the  solution  of  the  problem 
common  to  everything  -  the  probl&m  of  life’s  origin. 

Finally,  our  laboratory  conducted  work  toward  invest¬ 
igating  the  '’contracting  activity- of  the  skeletal-muscular 
fibres  as  related  to  nervous  influences. R 

This  work  appears  to  be  a  development  of  the  ideas 
of  nervism,  undertaken  by  the  groat  Russian  scientists 
Sochenov  and  Pavlov  who  proved  that  the  nervous  system 
ploys  a  leading  role  in  the  physiol jgi cal  reflexes  of  the 
organics.  The  musculo*  fibres  end  their  activity,  as  was 
established  in  our  laboratory,  depends  upon  the  conditions 


1.  Globular  albumins  -  those  albutina  of  the  living  substance 
which  are  well  distributed  L,  water  solutions.  They  consist  of 
molecules,  representing  as  scientists  believe,  coagulated  coils 
of  elongated  little  chains  which  comprise  amino-acids  connected 

.  *  v  - 

with  one  another. 


Figure  13.  Develop  ~.ent  of  a  cell  from  the  little-bag  of 
protoplasm,  socrctod  from  the.  cells  of  a  hydra; ...  fission  _ 
of  cells  and  the  formation  of  multicellular  spheres,  con¬ 
sisting  of  from  25  to  30  cells  (moving  picture) . 

in  the  surroundings  vhich  influence  the  muscular  fibres 
through  the  nervous  system  of  tha  organic,  .r.is  poses 
the  proble;  concerning  the  necessity  of  studying  the  inf¬ 
luence  of  tho  nervous  system  upon  the  process  of  develop¬ 
ment  of  cells  from  -re-cellular  living  substances. 
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Cn  the  basis  or?  verb  in  the  research  conducted  to 
study  the  development  of  living  substances,  it  is  possible 
to  think  that  the  phenomena  connected  with  the  passing  of 
a  living  substance  from  the  non-cellular  condition  into  a 
cellular  one  and  tho  opposite  has  wide  practice  and  a  very 
important  role  in  the  life  of  organisms.  This  theory  in  latest 
times  has  been  corroborated  widely  in  the  work  of  many  scien¬ 
tists  throughout  the  Soviet  Union.  They  used  as  a  basis  for 
their  research  our  scientific  thinking  on  the  development 
of  living  substances.  i?or  example,  Professor  X.  A.  Lavrov 
(city  of  Hostov-on-the-Don-River)  proves  (and  supports  his 
observations  with  numerous  preparations  and  microphotographe) 
that  the  living  substance  in  muscular  fibres  can  transform 
into  red  blood  cells,  that  the  cells  in  the  organism  can 
be  transf  rmed  as  a  result  oS  the  development  and  growth 
of  the  finest  granules  inside  of  other  cells,  and  that  the 
living  so-called  intercellular  substance  of  the  embryo  can 
transform  itself  into  cells  of  blood,  etc.  Professor  ?.  S. 
Pevutakaya  (city  of  Stavropol)  has  observed  the  net:  formation 
of  cells  in  fluid  collecting  in  the  stomach  nodule  of  man 
during  certain  illnesses.  Professor  N.  I.  Zaaybin  (city  of 
Dnepropetrovsk)  shoved  that  not  only  cells  but  also  some 
nc i-cellular  living  substances  obtain^  fuol  and  ta  ssrvicod 
by  the  nervous  cy stem  in  tho  organism. 

Scientific  observations  and  exori  ents  in  our  lab- 
orators*,  part  of  which  vore  conducted  here,  sllov  us  •tx’to 
make  the  following  conclusion:  the  sells  can  be  “cr  ed  not 


—  o.>  - 


only  from  colls  but  also  from  living  substance  which  is 
found  inside  the  organism  or  outside  of  it.  These  experiments 
and  scientific  theories  on  the  development  of  living  substance 
support  the  significant  theoretical  teachings  of  Sngels  that 
"Everywhere,  \;phey  vo  meet  with  any  kin1  of  albuminous  body, 
which  is  not  in  the  stage  of  decomposition,  without  exception 
we  net  t  with  the  phenomena  of  life/'  or  furthermore:  '“the  most 
simple  living  substances  which  are  known  to  us  reorcsent  in 


themselves  nothing  more  than  simple  clusters  of  albuminous 
substane,  and  they  afcsga at  already  manifest  all  existing 
phontaena  of  life."-*- 


*  »  * 

Tremendous  tas’es  stand  before  the  Soviet  scicntists- 
biologists.  At  present  the  hecessity  arises  to  study  a  whole 
series  of  new  oroblems  connected  with  the  practical  questions 
involved  in  iiicaurinist  biology,  the  origin  of  life,  the 


origin  of  cells  it  the  organism,  the  origin  of  cancerous 
cells,  the  healmg  of  illnesses,  etc. 

The  tash  arises  to  study  the  role  of  the  living  sub¬ 
stance  in  the  development  of  viruses,  bacteria  and  their 
o  igi*al  causes,  which  is  all- import ant  for  comb. -.t ting 


wyideaico. 
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Problems  arise  which  necessitate  the  tracing  or  the 
role  of  living  substances  in  the  origin  of  various  non- 
contagious  deceases. 

Sicknesses  should  be  studied  from  the  point  of  view 
of  the  whole  organism,  the  jL.iportn.nce  of  the  living  sub¬ 
stance  in  the  development  of  illness,  and  the  influence 
of  factors  connected  with  external  surroundings. 

The  new  theory  of  colls  will  direct  us  toward  the 
study  of  the  role  of  livjLng  substance  in  all  processes 
which  create  tissues  (in  wounds)  and  also  whole  organs. 

It  will  provide  new  perspectives  in  the  field  of  studying 
the  role  of  the  living  substance  in  connection  with  methods 
of  grafting  tissues  and  tissue  therapy. 

The  cellular  theory  of  Iftrlchov-should  finally  pass 
out  of  the  picture  and  be  reflaced  by  the  new  dialectical- 
materiel  ist  theory,  of  cellular  origin  end  the  development 
of  cells  from  living  substance. 


